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w m s 

[oooi] *&wiz. tRW£n*^vj*ikm&£Tf#&BimMim-rZo 

[0002] >n<Dmmmit, ^mm^x^w^m^\\m^^m^mm)<D^y 

[0003] ^mmmco^mmtx.x^'wmnpimtx.x^ m^^^t^^v-efc 
%=.xh*i?*wj:k'&m, mm*fet\.xtezftzm.m&5-irttm>hz>i)K 

[0004] #Pj^l|XO^iaT*fo6^#^^^##^E^SiJT^S^^^V^^»J«, I'J 
n^^^^^^i:-r^#^S^^J^^pbn-CV ^ (#HB^7-223945-S§- 

[0005] ^^(c*3v^, ^mm^mo'r^mm(Dwm\-m'wnm^ 

Z>1&M<D'WW.I$UZ£.Z> 0 tkfcftK^^X, #iJ;U:£, g'J^^II^^X (Parathyroid 

Hormone : pth) n^wmm(D^it^i&m^bbhKf^mm^mm<Dmmt^ 
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[0006] *&wiz. ±aa^^i*t-^^^'t><D-c*>i9, SPr^iei^^'>^Ajk^*3ctw^s 
[ooo7] ±as^o^ofc«>»j:^^wLfcjSS^, ^"^k'&^y^o^ 

*mmi-z&m%%\ttiz.n.\,^t£i,iz 0 tin, ztibov^v^^AmmmK 

[0008] i-tet>ib x fc&W<nmWte&T<okte*)-vbZ> 0 

(D TIE-^(i) 
[0009] tffci] 



[0010] (iW > Rttl^^T^Jttl»L»5*liaB©»«afeSr^-r. ) 

(2) — jttstd) iC&V ^x, R^teit-^/w^^^/^y/vaE-e&s (1) tC|B4fe©f&3R 

(3) TIS-^(II) 



o 



H 3 C 

CH 3 
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[0011] Ut2] 



o 



COOH 



HOOC^Y^**" 
CH 3 




[0012] ^ztizv^v^>>'Affimfc&tiiz%<Dm'¥&j\zn®ztiz^ 
[0013] ur, *&w*imizmw-rz>o 

[0014] Mfc3] 



[0015] st*. Rte&&&WT^f&Mu%%fcmm<D&m&*^-r 0 

[0016] *»Wt^a3V^riWt*#T-CIK«IUW5jiH:, ««3£as«M4*#TT?Jtt 




COOH 



H 3 C 

HOOC'^Y^*^ 
CH 3 




COOH 
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P II7. 0O+tt&^TK:^Ttfc;«ga5l3:<t^ #SgP;3 

^h^>^/^m^(DT/^^>T^/vm ; ^Oi?/lsW£b*<DT}) — ;VT;V*;V ( 
77/^/V) S ; ^^*^;vW£¥<DTJ\'*/l<3-lrT/V*r;vW£¥, i^V^&b 

[0018] *^0^^?&^iJ^fflV>^^y^o^>VA^^#:(Z)^LV^^«, 

o 

[0019] ^P^^^^iJ^fflV^tl5y^n^>>VA^^#:^ijO0*LV^^S{i> - 
[0020] ^PjO?^«lJ^feV>T{iy^nW^^Af|^#:0^^^)lCfF^$^^ffl 
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[0021] -^(tt^^HSU^nW^Al&S^ 

[0022] y^oW^Al:ov^l±^fti*feXi«:iii:!|Sf5*ife, 0)Rtf^¥6-33 
271-^-&$R, ATfii?*—^fr'*7'T>7s<4^49xUowmai of Antibiotics Vol. 
45, No. 9, P pl409-14l3 (1992)) (ClSlfife^tl/TV^y^n^^A^^^tlL 

,y^n^>r^>'A^^-r5*jsfetc«t«j3K5fii-5r.fcds-e#So 

[0023] lJ^n-^S^A^#KoV>T{* % *»W{Cj;0*3SW<7>f&SE?fiJi:b-rW^IS 
tt^l-StfJ^y^nW^Affii*^ 

Wfctf'V:*-*— tf~v?*T^b*'*7 : ^>'i-/l"f*XhV — V*— X(Bioorganic & 
Medicinal Chemistry Letters Vol. 12, pp3363-3366 (2002)) l£fE#&h/TVV5!J 
^nWV^A^^^(DiSiit^^^J;^al^^Wa^#fe^j:t)$!ijSrSrt^s 

[0024] (2) W©i*:fr/i^AJi]je*3£ W&Af&aHW 
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mm, ^>vj»ikm, -h^-s^mr, itmm, m 

mm, m^mmv^^, ^mmmfcmm, ^^m, ##5. 

urn, itmtm, ^m\±-w&i, mmm, x&%mm&, mmmtemnrnxw 

3 

[0025] *%0^^^Jfi % *<D&m g ^){Cfe^-&-Ciffi^<7>m^W^fe^WTS^ 

mt\.x\iht^(DWimz.n^ir^m^^ mm, mum, mm, w^m, %m, 
mm^h^x^umz., ^fc^ait^j, m\, mBtw.um, WAm^kvx&ma 
mz&$--t%z.b&x%z>o $.tc ^wwhmm^m^hftzv^n^isi/Amm 
fc<Dm®mzmft<DM¥tt^mzmcxz<DmmimvtcmMm, &&m, mm 
m, mmm. mnmm<vm.Mmmmz&mizjt,cxm&u mmmmt-tzzt 
&x$z> 0 mmmvm&ia*, m^^mtthimmmm^n^xmmt-r^ & 
^mnm^^m, s^w-k sfo¥ft, ^.tn^m^x-ox-hm^, mmtb 
iazmffinmmzmtebtiztf, ^^mtvx^A^max^-r^m^, m 

3T20-500 mg/kg/ 0 , #£L< {350-300 mg/kg/ B , &maX®*1rZ>m&, i§3t 
10-300 mg/kg/ B , ft *L<«20-200 mg/kg/ B %&J*-t% 0 ^L&l|I]fcSVM3:£fc 

[0026] ^mm^m^x, m* <nv^v^^Ammw-&4k¥&f&isX, ^mmv^^r 
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&:b*>, y^nW^AcDSftoTk&g&jfi^^ 

[oo27] ^fc, ^wmm^wim*mm'&, m^u^^^^-t^t^^^^ 

[0028] *3S§^:fcV>-C, #n^j|x^5^^#»^LTigiR^*fflJ!a5E^ 

-So 

[0029] sxTim&Mtezunmmz&if x^mm^h^mmimmir^K 

— 'Up— X(Bioorganic & Medicinal Chemistry Letters Vol. 12, pp3363-3366 
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[0030] [3U] 

Ml 





mm 




mm 






6 




1 




7 


5-CHO t<r>&*m 


2 




8 




3 




9 




4 




10 




5 




11 


OH 


1390-11 




12 




1392 II 


OM» M» fcto 


18 





[0031] [*2] 
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«2 



14 




21 




Wit 




IS 


^^NcoOM 


22 




16 






23 




17 




24 




18 




25 




19 






26 






f^^COOH 


20 






27 





[0032] uTi^ 4k&m2*3£xf27<Dmmm&&'+o 

M^#ISMTx y^o^^A (6.6 mg, 0.01 mmol) <£> DMF (^f;^WA7^ 
K)(300 m 1) ^MTM'^V-zV (13.6 mg, 0.2 mmol) 43«tOTBSCl(t-^^ 

/W^^/V^y /Ujm?4\f) (18.0 mg, 0.12 mmol) &3jP;tT— fiftUH^bfco AcOEt( 

ftsfcnTvvo-efirjRu o o cT^aii^iN hck ^p^7K-t?)iis^^bfc 0 mm 

^^^kmt\ZMeOUW J— ;V) : THFCT^fcKn^V) : H O = 3 : 2 : 1 (600 

2 

Ml) *5,fct*K CO (5 mg) &Jn*MKlTll$mUH$Lfc. iS$fcS:©*«L 
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SiO *7A^o^h^77^- (n-^*-V-> : AcOlit = 1 : 1 ; 1% tfft) (CTWf$!iLT, 

2 

5->y/W*— 7^/UWk^«)2)(»l<>Lj|tltt4fc : 5.0 mg. 71%) fcftfc. 
[0033] 'H NMR (500 MHz, CD OD) 6 = 0.06 (s, 3H), 0.10 (s, 3H), 0.85 (d, J = 6.4 Hz, 

3 

31 1), 0.89 (t, J = 6.9 I Iz, 31 1), 0.95 (s, 91 1), 1.09 (d, J = 6.4 Hz, 31 1), 1.79 (s, 31 1), 
2.31 (s, 31 1), 2.63 (m, 41 1), 3.47 (ddd, J = 10.0, 5.0, 5.0 Hz, II I), 4.26 (dd, J = 6.9, 
5.5 I Iz, HI), 4.65 (brd, J = 8.2 Hz, HI), 5.54 (dd, J = 15.6, 6.9 I Iz, II I), 5.63 (dd, J 
= 7.3, 7.3 Hz, II I), 5.82 (d, J = 15.6 Hz, III), 5.92 (brs, II I), 6.27 (d, J = 15.6 Hz, 
1H), 6.46 (m, 2H), 7.03 (dd, J = 15.6, 7.3 Hz, II I). 
[0034] 13 C NMR (125 MHz, CD OD) 6 = 14.2, 14.4, 14.9, 18.1, 19.1, 23.9, 25.1, 25.5, 

3 

26.4, 28.6, 29.9, 31.1, 32.8, 33.3, 35.3, 36.9, 44.9, 76.2, 78.1, 79.9, 84.3, 97.0, 
121.5, 122.3, 128.6, 129.4, 134.1, 135.6, 137.3, 139.3, 152.6, 153.5, 170.2, 170.2, 
173.4, 175.9. 

[0035] <mmm2> it&m7(c5-T± : r-hm<D&j$. 

y^n-xMV:/A(66.1 mg, 0.1 mmol), TV^T/V=t— M700 EDC1(1-^ 
/W-3-(3-v ? ^^/WT^y7 p nt°/V)^/^v ; -r5K) (178.2 mg, 0.6 mmol) *3ctt^ 
DMAP(4-v ? p<^/WT$yt o yv ; V)(1.2mg, 0.01 mmol) &2 t&<D^7xi^{^ =d?^± 
I»)S^^(CAH, £^*tt*CH CI X*&m*mtiU tfil.5 GPaT'2 9 m 

2 2 

flPJELfCo Rl&m&Et CKv^^/Vrn— 7Vk)T*%5§RU 2N Na CO aq. N gfrfa^i&Tk 

2 2 3 

x*mmtw&. Mgso -c*s;*u mm^^Ltc a gimzxy^wb^yj- 

A 

(n-^drf-^ : Et O = 2 : 1) lZXmm^hVTV/^X : rM28A mg, 36%) £#fc 0 

2 

[0036] 'H NMR (500 MHz, CDC1 ) 8 = 0.76 (d, J = 6.4 Hz, 3H), 0.82 (t, J = 6.9 Hz, 3H), 

3 

1.09 (d, J = 6.9 Hz, 3H), 1.72 (s, 3H), 2.25 (brs, 3H), 2.66 ( m, 4H), 3.41 (ddd, J = 
9.9, 4.8, 4.8 Hz, 1H), 4.11 (dd, J = 7.3, 5.6 Hz, 1H), 4.61 (d, J = 8.0 Hz, 1H), 4.62 
(m, 6H), 5.24 (dd, J = 10.4, 1.4 Hz, 2H), 5.24 (dd, J = 10.4, 1.4 Hz, 1H), 5.32 (ddd, 
J = 17.2, 1.4, 1.4 Hz, 1H), 5.34 (ddd, J = 17.2, 1.4, 1.4 Hz, 1H), 5.35 (ddd, J = 
17.2, 1.4, 1.4 Hz, 1H), 5.51 (dd, J = 15.6, 7.3 Hz, 1H), 5.54 (bit, J = 7.3 Hz, 1H), 
5.86 (brs, 1H), 5.90 (d, J = 16.0 Hz, 1H), 5.96 (m, 3H), 6.22 (d, J = 15.6 Hz, 1H), 
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6.34 (d, J = 15.6 Hz, 1H), 6.38 (dd, J = 15.6, 8.0 Hz, 1H), 7.04 (dd, J = 16.0, 7.5 
Hz, 1H). 

[0037] ,3 C NMR (125 MHz, CDCI ) 8 = 12.6, 14.1, 14.4, 14.7, 17.7, 22.9, 29.4, 30.2, 

3 

33.9, 34.2, 36.0, 42.7, 64.8, 65.1, 65.5, 74.9, 76.1, 78.2, 83.1, 95.8, 118.1, 118.1, 
118.3, 119.7, 121.4, 126.0, 129.4, 132.0, 132.3, 132.3, 133.2, 133.8, 137.4, 137.7, 
150.9, 151.9, 166.1, 166.4, 171.2, 171.8. 
[0038] 5-T±h*i/fa<D&f& 

H&^ISl^Ts h])TV/^^MB.5 mg, 10.9 v mol) <DC\ \ CI (1 ml) (dt°y 

2 2 

^>-(4.4 v 1, 54.4 n mol) , DMAP (1 piece), Ac 0(*StK^)(2.1 n 1, 21.8 a mol) 

2 

^JlR^*n^0 < CT3P$Rfl«t^U/t o mk^y^u^rW^^- (n- 

: AcOEt = 3:1) fcTfiMKUC, 5-T±h^>hVTV/^^^ (MUtAft 
m : 6.8 mg, 76%) £r#fc 0 
[0039] 'H NMR (500 MHz, CDCI ) 8 = 0.74 (d, J = 6.4 Hz, 3H), 0.83 (t, J = 6.9 Hz, 3H), 

3 

1.08 (d, J = 6.9 Hz, 3H), 1.70 (bs, 3H), 2.07 (s, 3H), 2.28 (d, J = 0.9 Hz, 3H), 2.67 
(m, 4H), 2.77 (m, 4H), 3.43 (dt, J = 10.1, 3.7 Hz, 1H), 4.60 (ddd, J = 6.0, 1.4, 1.4 
Hz, 2H), 4.62 (d, J = 8.7 Hz, 1H), 4.64 (ddd, J = 6.0, 1.4, 1.4 Hz, 2H), 4.65 (ddd, J 
= 6.0, 1.4, 1.4 Hz, 2H), 5.24 (ddt, J = 10.5, 1.4, 1.4 Hz, 1H), 5.25 (ddt, J = 10.5, 
1.4, 1.4 Hz, 1H), 5.25 (ddt, J = 10.5, 1.4, 1.4 Hz, 1H), 5.27 (dd, J = 8.3, 5.5 Hz, 
1H), 5.32 (ddt, J = 17.2, 1.4, 1.4 Hz, 1H), 5.34 (ddt, J = 17.2, 1.4, 1.4 Hz, 1H), 
5.34 (ddt, J = 17.2, 1.4, 1.4 Hz, 1H), 5.38 (dd, J = 15.6, 8.3 Hz, 1H), 5.64 (brt, J = 

6.9 Hz, 1H), 5.86 (brs, 1H), 5.87 (dd, J = 15.6, 0.9 Hz, 1H), 6.30 (d, J = 15.6 Hz, 
1H), 6.33 (d, J = 15.6 Hz, 1H), 6.38 (dd, J = 15.6, 8.7 Hz, 1H), 6.99 (dd, J = 15.6, 
7.3 Hz, 1H),7.03 (dd, J = 15.6, 7.3 Hz, 1H). 

[0040] 13 C NMR (125 MHz, CDCI ) 5 = 12.7, 14.0, 14.4, 15.1, 17.7, 21.4, 22.8, 29.3, 

3 

30.2, 35.8, 40.6, 64.8, 65.2, 65.5, 74.5, 77.6, 78.2, 83.2, 95.9, 118.2, 118.3, 

118.5, 120.0, 121.0, 121.9, 130.0, 132.1, 132.3, 132.5, 133.3, 133.9, 137.8, 139.8, 

149.6, 151.8, 166.2, 166.6, 170.2, 171.4, 172.0. 

[0041] ^Hf #|S^CT, (5.8 mg, 0.07 n mol) OCH CI (1 
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ml) ^{C0t:-CPd(Ph P) tf-b9^MhV7xsLA^^7^)^i^^)(0Al mg, 

3 4 

0.35 jumol), Ph 3 P(h!;7^/W7jx^7^^)(0.19 mg, 0.7 n mol), tfoy^V(7.3 jil, 
0.086 mmol) 4rJW&fln*.fc&, 3H*fU5fl&#Ui 0 KJ&»«&IitOAc-C#*U 2N Na 

2 

CO^ttttiU *IE£2N I ICI-C+tt^U-CEtOAc-CttWU, ^/B&fttfl 

MgSO ^«*U8«IG«r®*L-C, (4.2 mg, 85 %) ZftlZ, 

[0042] 'l I NMR (500 MI be, CDC! ) 6 = 0.83 (d, J = 6.4 Hz, 311), 0.89 (t, J = 6.9 Hz, 311), 

3 

1.13 (d, J = 6.9 Hz, 3H), 1.78 (brs, 3H), 2.11 (s, 1H), 2.30 (d, J = 1.4 Hz, 311), 2.63 
(m, 4H), 3.49 (dt, J = 10.1, 5.5 Hz, 1H), 4.66 (d, J = 6.9 Hz, 1H), 5.32 (dd, J = 
7.3, 6.0 Hz, 1H), 5.51 (dd, J = 15.6, 7.8 Hz, 1H), 5.69 (t, J = 7.3 Hz, 1H), 5.88 (d, 
J = 15.6 Hz, 1H), 5.92 (brs, 1H), 6.33 (d, J = 15.6 Hz, 1H), 6.46 (d, J = 15.6 Hz, 
1H), 6.48 (dd, J = 15.6, 6.9 Hz, 1H), 6.95 (dd, J = 15.6, 7.3 Hz, 1H). 
[0043] ,3 C NMR (125 MHz, CDC1 ) 6 = 12.8, 14.2, 14.7, 15.2, 18.0, 23.8, 25.1, 25.5, 

3 

28.7, 29.9, 31.1, 32.8, 32.9, 34.7, 35.2, 36.9, 41.8, 76.2, 78.8, 79.8, 84.3, 97.1, 
121.6, 122.9, 123.4, 130.9, 134.1, 135.3, 139.3, 140.3, 151.0, 152.5, 170.2, 170.2, 
173.4, 176.0. 

[0044] <mmmi> v^^iy>A^xxj^v^^^Amn^(D^^m^cM 
[0045] ±m<D£oi^x&f&\.tc2mmw^v^^>>AMmft%m\<^x, j&^m® 

^£4£CDi£!^&fTofc 0 ~?t>?^?V7T— ^&BJ&#cT*&5RAW264 Wfe&W* 
FBS- a MEM (Gibco BRLftM) KffiMU Mn2000*fflJ§£/100 /z 1 mU 

U 1 ®?m%W&, RANKL (100 jug/ml) % PD98059 (40 n M) 100 n\ 

M^mMfe. RANKL 50 u g/ml % PD98059 20 tx M) , 4 0 ^*&*LTj&S*£#*ffl 
ftit&ltltU. Biol. Chem. Vol. 277, p P 47366-47372 (2002)) 0 i#^2 0 

n^mm^m^^tc 0 ^mmm^it^tc^u-b^ibmm^ 100 n\/ 
^/pfo^i, 2 mmm^v^*^y^Ammw-&^m%i&* 100 # 1 inx.x 
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24 *%m%%k'&. TRAP (tartarateresistant acid phosphatase : iH-fr'SMftWiSfc?;*-*:? 
xmWffittiiED 7tfh~. f sXffimffim*. 10 » M Hoechst 33258 

50 

[0046] *$HtRAW264 *»Jia»^i-S#IMai5EI*ll|tigttt4MTT ifeO. Immunol. Molhods, 
Vol. 65, p P 55-63 (1983)) JCj:«9*ft^U/t 0 RAW264 t®Ka&9*?&l'— M:i40000#|!IJ}a 

/ioo m rntau 24 p$ra#it&. 3 mmm^mm^umm 50 ^ 1 &an;t, 24 0$ 

IW«HtLT#|llJft5E«i»flH±«:*(IWUfc. JRllJia^»§i*iSi4&»J3rr* 2 P*|8jffrK 
0.5 % MTT-PBS GJX»8Mirfc£7fOl5 u I Sr*n^ti*HIL^, 

DMSO (^^VWVW^^K) 100 /i IfclflMKU 570 nm (U^rW-^iKS 
630 nm) oi&ft&MJ^U SNBiaJEIR^i&ttOED fia£§t#U5:o 

50 

[0047] tt|fea>&& % ^3iC^i-J;9^x y^nW^^Al^S^^Hftfl-ttlJiai^-rSllllJia 
5Ei»ie?SH40ED 120.18 n M-CfeS^(^UTRAW264 jNfl^i^i-^jNHfl&JE^^ 

50 

50 

*tu y-<o^^A^^ak^2^j;Wb^27) i&'wmmcDmmmm 

JiatC^LTiS^^^T^h-^^^m^U^o y^n^^VAflfcSgftfc (C5- 
^JJ/V:n~7vWfc), 27(C5-rirx— hftO tt5^fc©*»S^fi(|i#:-e&5*^ ^ 

V02tS£VH£&&27) tt, *^RAW264«^^j-LT«it^^^^^*5VNT^ 
[0048] [£3] 
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* 3 j&fttttltlRtttt J: XI *'M\L RAW264 MWcMi* 4 *BIS*Ett WS-tt© ED«o ( a M) 







RAW264 mm 






RAW264 48/I& 




mn« 


MTT 




MUHfc 


MTT 




0.18 


24 


1 3 


2.5 


7.6 


1 


>45 


132 


1 4 


3.3 


25 


2 


6.6 


89 


1 5 


6.8 


25 


3 


>6.0 


>6.0 


1 6 


26 


>142 


4 


>5.6 


>5.6 


1 7 


>61 


n. d. 


5 


>47 


>157 


1 8 


37 


44 


X 3 9 O-II 


>5.2 


D.d. 


1 9 


36 


>50 


1 3 9 2 -II 


>62 


>174 


2 0 


>45 


>150 


6 


>45 


>149 


2 1 


7.8 


21 


7 


>51 


>169 


2 2 


9.3 


53 


8 


81 


100 


2 3 


>17 


>17 


9 


>48 


! 61 


24 


>15 


>15 


1 0 


! >54 


>178 


2 5 


>17 


>17 


1 1 


41 


>178 


2 6 


>44 


>148 


1 2 


0.6 


1.0 


2 7 


1.3 


49 



n.d.: f-^/fl, 

[0049] <mMM2> ^V*&^frh<D*CammifoM^<Dm$ 

I'J¥#J1)Mvv^:/(pth)1£±^ 

[0050] 19 0 g ^&^yM£[ 4 ^a]CaCl £&T£^U teJIE©#fc*MfcUfc. 24B$W«, 

ftti^s^'fr^wL.fco m\ti\Jz&m^m5%immftmmw^ti5Lmt\w u/mi 

JfclS^(PTH 10" 8 M, IL-1 0.3 ng/mU f*^D lO'^O&O^n^rv^Affzgj*: 

3 

t^72^mmmvtc 0 mm&, o.in HCH^t^-fr^^^^A^^^Lmu^^ 

[0051] [ffcl] 

•B-SiUXStt (%) = 100 X m*m*>^<0 "Ca Sfcffl*/ ^<D «Ca «Cffl*+#f © 4S Ca g*#*) 
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[0052] V'<ar?4i,^AmWm<£&m2* HXXm^27m, 10' 8 M, io* 7 m&t>'io- 6 m 

3 

[oo53] <mm&m3> v^v^>>Awm&miwwm***>(PT\\)i^^ 

[0054] y^nwv^Ai^{*co#M^^ 
(PTH)&#iift&ALT, #!&iix<7>ft^ 

tz 0 

[0055] PTHaAM*6«12H#M^i;^<n^^AiK2»fls(10 mg/50 m 1 EtOH &9;—>V 
), 100 g bw)*fd(*y^<n-^-f>'>'A^^O^h!J^AJ^(10 mg/100 1 0.05 N 
NaOH, 100 g bw)^jg#bTSB#W*C24I^M«jfe^^^^A©aiJS*ftoyS:o 

[0056] SD9yhtCTPTXS:lfefTi-StJfc»*/i'^l>A«ft*s*U<<STb/to TPTX^yRC 

Mik&V>)2, H&XXMt^27)(80 mg/Kg)&l£#LfcflSffcl£*3^-C«:, PTH^cfcS 
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